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(57) Abstract 

A filter apparatus (10) which dissipates static charge from fluid flowing through the apparatus has a ^^^^^ (^^^^ Tl^^ln 

filter element (14) The filter element includes a tubular filter media assembly (15) which incorporates a conductive structure to draw off 
Sue cE in fl^^^^ the media. TTie tubular filter media assembly comprises an outer steel mesh support layer 24); a fet 

I^^S layr?25) of f filtration media; a second intermediate layer (26) of a carbon material, e.g., stairUess steel nickel or ca^n 
fitrmlrmat or ^^^^^^^ and an inner steel mesh support layer (27). T^c filter l^'^^X 
nerforated conductive tube (16). The filter media is electrically connected at one or both ends through conductive adhesive or ^o^y to 
one co^^^^^ (20, 22). THe conductive end cap has a central opening (33, 34), and r^ives a portion of the grounded 

fi tertou^rng^^^^^ tube. A conductive elastomeric O-ring seal (48, 49) is disposed between the ^onduchve^^^^^ 

?ranrSSctive P ofV filter housing extending through the end cap opening. TTie O-ring seal electncally ^^^^^^ 
21 conductive end cap(s) to the respective housing portion to provide a flexible ground path for carrying away static charge m tiie fluid 
passing thorough the cartridge. 
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FTCLD OF THE INVENTION 

The present invention relates generally to fluid filters, and more particularly to a filter 
which removes static electric charge from fluid passing through the filter. 



Filter apparatus are known for filtering particles in a fluid stream. The filtration operation 
essentially removes particles of a particular size from the fluid stream to cleanse the fluid stream 
of contaminants. 

As the fluid flows through the Alter apparams, certain fluids such as hydraulic fluids and 
diesel and gasoline fuels can have resistance to the conductance of electricity. As such, a static 
charge can build up within the fluid from the action of the fluid flowing through the non-metallic 
piping and filter media. With some of the more advanced compositions of filter media, and with 
the increasing acceptance of synthetic and biodegradable fluids with low conductivity values (i.e., 
little or no metal additives), static charge can accumulate within the filter apparatus. When the 
potential between the fluid and a conductive housing component reaches a certain level, a spark 
can jump to a surface of the housing component. This can be undesirable in many situations. 

One technique for removing the static charge in the fluid is to add an anti-static agent such 
as DuPont Stadis 450 to make the fluid slighUy conductive. However, anti-static agents can lose 
potency over time and will typically have to be re-added (re-doped) to the fluid at regular intervals. 

Certain filter apparatus are also known which attempt to remove static charge as fluid flows 
through the filter apparatus. For example, Colvin, et al,, U.S. Patent No. 3,933,643, discloses 
a technique to remove static charge in filters for a flammable liquid or gas wherein nonconductive 
fibrous filter elements are treated with resins containing finely divided carbon. The treated fibers 
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are then fabricated into niter elements which are electrically connected to tnetal end caps using a 
conductive sealing composition. The metal end caps are then electrically com^ected to ground 
The static charge in the liquid or gas passing through the filter element is drawn off through the 
ground path. 

5 Domauf, U.S. Patent No. 3,186.551, shows a similar technique wherein a pair of 

conductive inner and outer perforated metal tubes surround the filter media, while a conductive 
wtre hehx is included within the filter media. The wire helix and metal tubes are electrically 
connected to meta, disk members at either end of the filter element and then to metal annular 
members. One metal annular member is in direct mechanical contact with a central spindle which 
contacts a metal partitioning wall of the filter housing, while the other annular member is in direct 
mechanical contact with the metal partitioning wall. 

Koch, et al., U.S. Patent No. 4,999,108, shows a similar technique where a wire 
electncally comtects a perforated metal support tube intermediate the filter media with a metal 
fastening screw. The metal fastening screw is then grounded by direct mechanical contact with 
A3 a metal fastening spider (housing). 

still another technique for grounding components wid.in a filter apparatus is shown in 
Harms, U.S. Patent No. 4.187,179, wherein spring fingers are in direct mechanical contact with 
and electrically comiect a metal support plate to a lid of the filter container. 

While the above types of filter apparams might be useful in certain situations the 
applicants believe that the known filter apparatus can require special housing strucnires for the 
filter elements or additional parts such as spring fingers or spindles; require tight tolerances and/or 
mtmiate mechanical contact between the filter element and the housing; and can be difficult and 
onie-consuming to assemble such that a proper ground path is provided and maintained between 
the filter element and the housing. Applicants believe that heretofore there has not been a filter 
apparams which removes static charge from fluid and which (i) does not require any special 
housing strucmre other than what would normally be found with nonconductive filter apparams 
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and (ii) is easy to assemble so as to provide and maintain a proper ground path between the filter 
element and the housing. 

As such, applicants believe there is a demand for a new and improved filter element which 
addresses the above drawbacks. 

5 

SUMMARY OF THE INVENTION 

The present invention provides a filter apparatus which dissipates static charge from fluid 
flowing through the apparatus and which has a filter element which can be easily assembled within 
a filter housing without any additional structure beyond that which would typically be found with 

10 nonconductive filter elements. As an additional benefit, the filter element can be used in filter 

housings where static charge build-up is not an issue. 

According to the principles of the present invention, the filter apparattis includes a filter 
housing supporting and enclosing a filter cartridge or element. The filter cartridge comprises a 
tubular filter media assembly which incorporates a conductive strucmre to draw off static charge 

15 in fluid passing through the media. The tubular filter media assembly preferably comprises an 

outer support layer formed from, e.g., epoxy coated steel mesh; a first intermediate layer 
comprising a fiberglass filtration layer; a second intermediate layer comprising, e.g., stainless 
steel, nickel or carbon fiber mesh, mat or matrix; and a inner support layer comprising, e.g., 
epoxy-coated steel mesh. The filter media assembly can be pleated and disposed around a central 

20 perforated conductive tube. 

The filter media assembly is electrically connected through conductive adhesive or epoxy 
to at least one of the end caps for the filter assembly. One (or both) of the end caps has a central 
opening and is formed from conductive material. The opening in the end cap is designed to 
receive a portion of the grounded filter housing, for example an inlet tube. Conductive resilient 

25 material is disposed between the end cap and the portion of the filter housing extending through 

the opening. Preferably, the conductive resilient material comprises an elastomeric O-ring seal. 
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The O-ring seal is in electrical contact the each end cap and with the filter housing portion TT,e 
O-rmg seal can be located within a channel or groove surrounding the opening in an end cap to 
electrically connect (ground) the end cap to the housing portion. 

The conductive elastomeric O-ring seal provides flexibility in allowing the filter element 
to be easily assembled with the filter housing and to create a proper ground path between an end 
cap and the filter housing without direct mechanical contact between the element and the housing 
The conductive elastomeric O-ring seal thereby allows the tolerances in the opening in the end cap" 
and m the portion of the housing extending into the end cap, to vary to a greater extent while stili 
mamtaming the ground path. In addition, the conductive elastomeric seal does not require any 
additional assembly steps or modification of the filter housing, and can be used even when static 
charge build-up in the filter is not an issue. 

According to an additional aspect of the present invention, a metal contact spring can be 
disposed around the portion of the housing extending into an end cap. The spring extends between 
the end cap and the housing and provides an additional or alternate ground path between the end 
cap and the filter housing. 

Other features and advantages of the present invention should become further apparent 
from the following description and attached claims. 

Figure 1 is a perspective view of the layered construction of the filter media assembly of 
the present invention; 

Figure 2 is a cross-sectional end view of the pleated filter assembly of the present 
mvention; ^ 

Figure 3 is a lengthwise sectional view of a filter apparatus: and 

Figure 4 is an enlarged sectional view of the conductive O-ring seal and associated 
assembly at one end of the filter apparams. 
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DFTATI^ED DESCRTPTION OF THE PREFERRED EM BODIMENT 

Referring to the drawings, a filter apparatus constructed according to the principles of the 
present invention is indicated generally at 10. The apparatus includes a filter housing, indicated 
generally at 12, and a filter cartridge or element 14. The filter housing 12 is of conventional 
5 design and supports the filter cartridge 14 along at least one end within the fluid system. The filter 

housing is grounded within the fluid system in a conventional manner. 

The filter cartridge 14 comprises a filter media assembly, indicated generally at 15, 
disposed around a central perforated metal tube 16, and a pair of metal end caps 20, 22 disposed 
at opposite ends of the filter cartridge. Referring in particular to Figure 1, the filter media 
10 assembly 15 preferably comprises a multi-layered structure having means for filtering fluid, and 

in particular hydraulic fluid, and for drawing off static charge in the fluid flowing through die filter 
cartridge. Preferably, this means includes an outer or upstream layer 24 of a support material. 
The upstream layer comprises an epoxy-coated steel mesh with a porosity chosen so as to allow 
substantially unimpeded fluid flow through the mesh while providing support for the underlying 
15 layers. Preferably, this layer has an 18 x 14 mesh count (18 wires per inch in the longitudinal 

direction and 14 wires per inch in the lateral direction). 

This means also includes a first intermediate filtration layer 25 provided in surface-to- 
surface contact with the outer layer 24 on the downstream side of the outer layer 24. Filtration 
layer 25 preferably comprises a conventional high-efficiency microfiber media, such as fiberglass. 
20 Preferably, the filtration layer has an efficiency of two microns absolute. 

The means further includes a second intermediate layer 26 provided in surface-to-surface 
contact with the filtration layer 25 on the downstream side of the filtration layer 25. The second 
intermediate layer is preferably a conductive layer formed from, e.g., a stainless steel, nickel or 
carbon fiber mesh, mat. or matrix, and is in thin sheet form. The porosity (efficiency) of the 
25 conductive layer 26 is preferably great enough to allow fluid to flow substantially unimpeded 

through the conductive layer, but is small enough to carry the charge away from fluid passing 
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*roug^tem«h. Pr=f-b.y,aeco„duc.ive,ay„hasa„efflcie„cyof40„,icro„s,bso,„.e and 
a. s^h, . a, .eas, an order of ™gni„de greater .han *= efflcieney of d. ai„a<ion Uyer 25 We 
emcency of d,. Uyer can, of course, vary depending upon *e particular suUc cha„e re- 

quirements. ^ ^ 

Finaily. d,e n,eans also includes an inner or downscrean, suppon layer 27 provided in 

Myer26. T^. downstream support iayer 26 preferably includes an ep„xy<oa«d steel tnesh having 

layers. van™, layers of the Alter media assembly described above are preferably «,ch of d» 
^arne widd, and length such d.t tbe entire assembly is provided in a near sL and 1! 
^■ured, altbougn as should be apparent. Ure thiclcness of dre various laye. c™try 
d^ndmg upon d,e particular application. ,„ any ca., it . imporun. dta. d,e cor^ucive J 
26 ,s accessible from at least one end of fte filter media assembly 

Punhermore, while one filter media a^mbly is described above, i. should be apparent to 
s^d m d.e ar, that .he structure of the filter media assembly can vaty dependhJ!po„ .1^ 
fifatton re,u.remen,s and static charge built-up in the system, fn fact, in its simples, sel dte 
pr^„ mvention „.y retires a filter media assembly which h^ludes ,i, filtration media ch.t 
^-o ProvKle appropriate filtration efficiency, and ,ii, a conducive s«cn,rc associated wid, dte 
fiUra-onmed. „hi^ removes charge ft^m fluid passing through d,e motion media, and wh^ 

an end of the filtration media. ^ 
The filter media assembly 15 is d,en disposed around die cenfal perforared tube .6 as 
2-. m P.Snre 2. ^e central tube typically has radter large ope„h.gs 2, Cperforafio^i 1 

-embly .5 , m..„,ly pleated using conventional pleating e,uipment, and is dten disposed at^md 
me center .be wiu, dte pleats extending longimdinally along the tube and project!.^ radial^ 
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outward from the tube. The circumferential ends of the pleated filter media assembly could be 
attached together in a conventional manner, such as by an adhesive. Of course, the filter media 
assembly 15 could also be unpleated and wrapped helically or spirally around the center tube, if 
desired. 

5 Referring now to Figure 3, the metal end caps 20 and 22 are located at opposite ends of 

the filter media assembly 15. Preferably, the end caps 20, 22 are each attached to the filter media 
assembly with a mass of conductive epoxy or adhesive, as indicated at 29, 30, respectively (Figure 
1). The conductive epoxy or adhesive electrically connects the end caps to the filter media 
assembly, and in particular, electrically connects the end caps to the conductive layer 27, The 

10 conductive epoxy or adhesive also electrically connects the center metal tube 16 to the end caps. 

Each end cap 20, 22 preferably has a cup-shaped design with a peripheral annular flange 31, 32, 
respectively, which extends a short distance axially along the outer surface of the outer support 
material 24. Each end cap 20, 22 preferably has a central opening, indicated generally at 33, 34, 
respectively, defined by an inwardly-turned annular flange 35, 36, respectively, however, one end 

15 cap could also be formed without an opening, as will be described herein in more detail. 

Preferably each end cap comprises a multi-piece structure. For example, as illustrated in 
Figure 4, end cap 22 preferably comprises an inner cap member 40 which includes, as an integral 
piece, flat base 41, and the inner annular flange 36. End cap 22 also includes an outer cap 
member 43 which includes, as an integral piece, a flat base 44, the outer annular flange 32, and 

20 an "L" shaped annular flange 45 which forms an annular (C-shaped) channel or groove, indicated 

generally at 46, with the inner cap member 40. End cap 20 (Figure 3) has substantially the same 
structure as end cap 22, and also forms an annular C-shaped channel or groove, indicated generally 
at 47. 

A conductive resilient material is disposed within the channel in each end cap. For 
25 example, a conductive resilient material 48 is disposed in channel 46 in end cap 22, and a 

conductive resilient material 49 is disposed in channel 47 in end cap 20. The conductive resilient 
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nu^nals 48, 49 are each preferably conducive e,a.,omeric O-ring seals. Each seal 48. 49 has a 
dimension which is slightly larger U«„ ,he dimension of U,e respeccive channel in which i, is 
located, such each sea. is reuined in and slighUy prorrudes from a,e chamiel 

He seals 48, 49 can be comprised of an elastomer such as a silicone or fluorosilicone 
polymer nUused wid, a high densiiy conducive flller to create an electric path. Conductive fillers 
can .^^rise graphite, copper, or other metallic fOlers. as should be known ,o those sldlled in the 
an One conductive elastomer appropriate for the presem invention is available from the farter 

™ rrr'"" """" """" "^^ "arshield conduc- 

tive elastomer. Of course, other conductive elastomers can be used with *e p,ese« 

invention ^ 



In any case, the filter media assembly 15. center mbe 16. end caps 20 and 22 and 
conducive elastomer seals 48, 49 are initially assembled together as the filter canridge ' The 
Of the filter cartridge is such ^ fluid is directed tadially inward thr»,gh die outer layer 
passes duough d,e first intemtediate layer, passes d^ugh d,e second intermediate layer, and Uteti 
pass^ duo^h dte inner layer, in succession. I. should also be apparent to th„„ sldlled in the a„ 
dta, the flow could also be reversed, i.e.. pass radially outward dtrough d,e filter media assembly 
in d„s mstance. it is preferred tha, ^ location of d,e conductive layer 26 and filtration layer 25 
be reversed, i.e.. that d,e conductive layer 26 be disposed on dte outer downstream side of d,e 
filtratton layer 25. In other words, it is preferred dut the conducive layer 26 be on d,e 
downstream side of the filtration layer 25. 

Th. cartridge is ften disposed wid,in die filter apparams. such as by locating dte cartridge 
over opp^ite pomons of a grounded filter housing, such as indicate, at 50. 52 in Figure 3 One 
Of dte fil^r housing portions, for example ponion 52. can be an inlet pipe to the fluid system and 
can d^reby have a c»t,a, i^c .ore 54, while the Cher filter housing ponion 50 can comprise a 
sohd cyhnder. Preferably bom filter housing ponions 50, 52 are grounded, although it is only 
necessary to have one grounded. In any case, the filter housing ponions 50. 52 are received wid,i„ 
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the central openings 35, 36 formed in the end caps of the filter cartridge. The filter cartridge 
receives the portions of the filter housing with the conductive elastomeric seals 48, 49 sealing 
against the periphery of the filter housing ponions. As should be apparent, the cartridge is 
uniquely suited to be used as a replaceable element, however, the cartridge can also be used as a 

5 non-replaceable element. 

The conductive seals provide a ground path between the filter cartridge and the housing 
portions, as well as provide a fluid tight seal against the filter housing. Any static charge build-up 
in the filter media assembly 15 is conducted from the filtration layer 25 to the conductive layer 26 
because of their adjacent proximity to each other, passes through the conductive epoxy 29, 30 to 

10 the conductive end caps 20, 22, and then passes through the conductive elastomeric seals 48, 49 

to the grounded filter housing ponions, thus dissipating any charge received from the fluid passing 
through the apparatus. The downstream location of the conductive layer 26 has been determined 
to satisfactorily carry away charge from the upstream adjacent filtration layer 25. 

While the present invention has been described above with respect to a pair of end caps, 

15 each of which has a central opening to receive a filter housing portion such that a ground path is 

provided through both ends of the filter cartridge, it should be apparent to those skilled in the art 
that the charge in the fluid could be dissipated using a single ground path through only one end cap 
of the filter assembly. In this case, only one end cap can include a central opening to receive a 
housing portion. The other end cap can be a solid disk and not receive a housing portion, or can 

20 receive a housing portion but have a non-conductive seal or be formed from non-conductive 

material. 

Additionally or alternatively, although not preferred, a conductive metal spring, indicated 
generally at 60, can also be provided around one (or both) housing portions 50, 52. Spring 60 
provides another flexible ground path from filter media assembly 15 to the housing 12 by contact 
25 with the conductive end caps. Spring 60 also provides a bias on the filter element to prevent the 

filter element from vibrating or moving axially back-and-fonh on the housing portions. 
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Tl« filter apparan^s wiU, co«luc,ive etaomeric seal(s) described above provides a fu,er 
^e„»„. „hic. can be easily asse„,b,ed wi* ,hc housing po„i„„s .o create a gro„^ pad, 
requ^B d,rec, mechanical contact «,i,h .he fiher housing, conducive seals provide d,e 
ground path ,o the housing portions regardless of .he relative axia, posidoning between d» Alter 
element ^ d,e housing por«ons. That is, diere is flcibili^ in locadng d,a filter cartridge on the 
hous,ng pordons without worrying about direct, i„,i„,a.e contact with d,e end caps of .he filter 
ca™.gebecauseofU.eresi,iencyofd,eseals. As such. d,e »lerances be^een d.e fiUer element 
^tfte bous-ng can vary .o a greater degree while sdll maintaining *e proper ground pad,. 
M reover. bemuse die co^ucive sea. are carried on die filter element, d,e presen. invention does 
no. re,u,r= any modifica.ion of d,e fi,.r h„usu,g or additional assembly s.ps. Even if d,e fluid 
floWMg d,rough d,e flher apparams does no. have su.lc charge, d,e fihe, element of die present 
mvenuon provides fl,.erh,g of d,e fluid to maintain d,e fluid a. an appropriate cleanliness 



* 
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CLAIMS 

WHAT IS CLAIMED IS: 



1 1 . A filter cartridge for filtering paniculates from a fluid in a fluid system, said filter cartridge 

2 comprising: 

3 a filtration media assembly having i) a first layer of filtration media in tubular form, said 

4 first layer of filtration media having a predetermined particle filtration efficiency, and ii) a second 

5 layer of a conductive media in tubular form arranged adjacent to and concentric with said first 

6 layer, said second layer of conductive media having a particle filtration efficiency which is less 

7 than said first layer, 

8 an end cap supporting said filtration media assembly and in electrically conductive 

9 relationship with said second layer of conductive media, and 

10 a resilient sealing member carried by said end cap for sealing against a housing portion in 

11 the fluid system, said resilient sealing member being formed of a material which provides a ground 

12 path from said inner layer to the housing portion, wherein fluid directed through said cartridge 

13 passes initially through the first layer and then through the second layer and any static charge in 

14 the fluid is dissipated through the ground path. 

1 2. The cartridge as in claim 1, wherein said resilient sealing member comprises a conductive 

2 elastomeric O-ring seal. 

1 3. The cartridge as in claim 1, further including a second resilient sealing member carried 

2 by a second end cap for sealing against another housing portion of the fluid system, said second 

3 resilient sealing member being formed of a material which provides a second ground path from 

4 said inner layer to the housing portion. 
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1 4. 



2 



5 
6 

7 
8 



The cartridge as in claim 3, wherein said first and second resilient sealing members each 
comprise conductive elastomeric O-ring seals. 



1 5. 
2 



TTe canridge as in claim 4. wherein said first filtration media layer is adjacent to and in 
surface-to-surface contact with said second conductive media layer. 



1 6. The cartridge as in claim 5. wherein said first filtration layer is disposed radially outward in 

^ the from the second conductive layer. 



3 7 
4 



The cartridge as in claim 6, further including a second support layer disposed radially 
inward from the conductive support layer, a third support layer disposed radially outward from the 
filtration media, and a conductive perforated tube located centrally within the first filtration layer 
second support layer, third support layer and second conductive layer. 

8. nie cartridge as in claim 7, wherein said first filtration layer, second and third support layers 
and second conductive layer are pleated together and disposed around a central perforated tube.' 



1 9. 
2 



The cartridge as in claim 1. wherein said end cap is located on an end of the first and 
second layers, said end cap providing a ground path from the second layer to the resilient sealmg 
^ member. * 



10. 



The cartridge as in claim 9, wherein said first end cap is formed from conductive material. 



1 11. The cartridge as in claim 10, further including a conductive adhesive mass disposed 

between the second conductive layer and said first end cap which provides a ground path between 



3 the second layer and said first end cap. 
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1 12. The cartridge as in claim 1, wherein said inner layer is a thin sheet of a conductive 

2 material in mesh, mat or matrix form. 

I 13. The cartridge as in claim 1, wherein said outer layer is a fiberglass media. 

1 14. A filter assembly for filtering particulates from a fluid, said filter assembly comprising: 

2 a housing for receiving a removable filter cartridge, and 

3 a filter cartridge disposed in the housing, said filter cartridge including a filter media 

4 assembly having i) an outer layer of filtration media in tubular form, said outer layer of filtration 

5 media having a predetermined particle filtration efficiency, and ii) an inner layer of a conductive 

6 media in tubular form arranged adjacent to and concentric with said outer layer, said inner layer 

7 of conductive media having a particle filtration efficiency which is less than said outer layer, 

8 a pair of end caps supporting said filtration media assembly, at least one of said end caps 

9 being in electrically conductive relationship with said inner layer of conductive media, and 

10 a resilient sealing member carried by said at least one end cap for sealing against a housing 

II portion in the fluid system, said resilient sealing member being formed of a material which 

12 provides a ground path from said inner layer to the housing portion, the fluid being directed 

13 through said cartridge such that the fluid passes through the outer layer and then through the inner 

14 layer and any static charge in the fluid is dissipated through the ground path. 

15 15. The filter assembly as in claim 14, wherein said housing includes a tubular housing portion 

16 which is received within an opening formed in one end cap, said resilient sealing member being 

17 disposed between and electrically grounding said tubular housing portion and said one end cap. 
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1 16. 



The filter assembly as in claim 15. further including a second resilient sealing member 
carried by another end cap for sealing against another housing portion of the fluid system said 
second resilient sealing member being formed of a material which provides a second ground path 
from satd inner layer to the housing portion, and a second tubular housing ponion which is 
received within an opening formed in said other end cap, said second resilient sealing member 
bemg disposed between and electrically grounding said second tubular housing portion and said 
' other end cap. 



2 
3 
4 
5 
6 



1 17. 



2 



3 
4 
5 
6 
7 
8 
9 
10 



12 
13 
14 



The filter assembly as in claim 15, further including a conductive spring received around 
said tubular housing portion and extending between said housing portion and said other end cap. 



1 18. A fluid system, comprising: 

2 



a fluid path, said fluid path having fluid flowing through said path with static charge, 
a housing supporting a removable filter cartridge, and 
a filter cartridge disposed in the housing, said filter cartridge including 

i) a filtration media assembly having a) a first layer of filtration media in tubular form said 
first layer of filtration media having a predetermined particle filtration efficiency, and b) a se'cond 
layer of a conductive media in tubular form concentric with said first layer, said second layer of 
conductive media having a particle filtration efficiency which is less than said first layer, 

ii) a pair of conductive end caps supporting said filtration media assembly, at least one of 
said end caps being in electrically conductive relationship with said second layer of conductive 

11 media, and 

iii) a resilient sealing member carried by said at least one of said end cap for sealing 
agamst a housing portion in the fluid system, said resilient sealing member being formed of a 
material which provides a ground path from said inner layer to the housing portion, the fluid being 
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15 directed through said housing such that the fluid passes through the outer layer and then through 

16 the inner layer and any static charge in the fluid is dissipated through the ground path. 

17 19. A filter cartridge for filtering particulates from a fluid in a fluid system, said filter cartridge 

18 comprising: 

19 i) filter means for providing a predetermined particle filtration efficiency of the fluid 

20 through the fluid system and for drawing off static charge in the fluid, 

21 ii) a conductive end cap supporting an end of the filter means, 

22 iii) a conductive elastomeric O-ring seal for sealing against a grounded housing portion in 

23 the fluid system, the conductive elastomeric O-ring seal being retained and supported by the end 

24 cap such that the conductive elastomeric O-ring seal is in electrical contact with the end cap, said 

25 conductive O-ring seal being formed of a material which provides a ground path from said filter 

26 means to the housing portion such that static charge in fluid passing through the cartridge is 

27 dissipated through the ground path. 

1 20. A method for filtering particulates from a fluid in a fluid system, comprising: 

2 providing a fluid path, said fluid path having fluid flowing through said path with static 

3 charge, 

4 providing a housing supporting a removable filter cartridge, and 

5 providing a filter cartridge disposed in the housing, said filter cartridge including i) a 

6 filtration media assembly having a) a first layer of filtration media in tubular form, said first layer 

7 of filtration media having a predetermined particle filtration efficiency, and b) a second layer of 

8 a conductive media in tubular form concentric with said first layer, said second layer of conductive 

9 media having a particle filtration efficiency which is less than said first layer, ii) a pair of 

10 conductive end caps supporting said filtration media assembly and in electrically conductive 

11 relationship with said second layer of conductive media, and iii) a resilient sealing member carried 
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16 



by one of said end caps for sealing against a housing ponion in the fluid system, said resUient 
sealmg member being formed of a material which provides a ground path from said im.er layer to 

14 the housing portion, and 

15 directing the fluid through said housing such that the fluid passes through the outer layer 
6 and then d^rough the inner layer and removing any static charge in the fluid through the ground 

1/ path. 
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